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The Recanbinant ~ Mvisory Canmi ttee (RAC) was convened for its 
seventeenth meeting at 9 a.m. on December 6, 1979, in Cbnference Room 10, 
Building 31, National Institutes of Health, 9000 ROckville Pike, Bethesda, 
Maryland. Dr. Jane K. setlow, (Olairman) Biologist, Brookhaven National 
Laboratory presided. In accordance wi th Public law 92-463 the meeting 
was open to the public, except for tile review of proposals involving pro-
prietary information as the last item of business on December 7, 1979. 

COmmittee members present for all or part of the meeting were: 

Dr. Abdul Karim Ahmed; Dr. David Baltimore; Dr. Winston Brill i Dr. FLancis 
Broadbent: Dr. Allan campbell; Mrs. Zelma cason; Dr. Richard Goldstein; 
Dr. Susan Gottesman: Dr. Jean Harris: Ms. Patricia King: Dr. Sheldon KrllnskYi 
Dr. Werner Maas i Dr. Jarres Mason i Dr. Elena Night ingale i Dr. Ri chard Novick; 
Dr. SaT'lUel Proctor; Mr. Ray Thomton; Dr. LeIby Wal ters; Dr. Luther vhlli arc.S i 
Dr. Frank Young; Dr. Milton Zaitlin; and Dr. William J. Gartland, Jr., 
Executive Secretary. 

A Gommittee roster is attached. (Attachment I) 

The following ad hoc consultan~~ to the Committee were present: 

Dr. Keruleth Berns, University of Florida 
Dr. ROger Herriott, Johns Hopkins University 

.Th~~ f~:.:l~~r:!9_ non-voting members and lia ison ree.resentati ves .~re J?resent: 

Dr. Q:!orge ruda, tepart:.Irent of Energy; Dr-. He:rman r..e\~is, National Science 
Foundation; Dr. Melvin Nycrs, National Institute for Q::cupational Safety 
and Healthj Dr. Mariano Pimentel, D?partment of Interior; Dr. Jane Schultz, 
Veterans Administration; Dr. Suc '!blin, United States D::?partmcnt of Agri-
cultut"ei and Dr. William J. Walsh, III, IEparLment of state. 

IThe HAC is advisory to the NJH, am its reCQllITlCnda Hons should not 
be considered as final and accepted. The QHice of Recanbinant rNA 
Activities should be consulted for NIH l)Qlicy on specific issues. 
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other National Institutes of Health staff present were: 
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NIAID; Dr. Irving I:elappe, NIAID: Dr. John Irwin, DRS: Dr. Richard Krause, 
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Nagle, NIAID; Dr. John Nutter, NIAID; Mr. Richard Riseberg, CX;Ci Dr. Wallace 
Fbwe, NIAID: Ms Janet Sobell, 00; Dr. Bernard TaIt:ot, ODi Dr. George Van.:'Ie 
\rhude, NCI; and Dr. Burke zimmerman, 00. 
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Dr. John Marns, Pharmaceutical Mamufacturers AsSOCiation: Dr. E. A. 
Agostine, Pfizer, Inc.; Dr. Fbsanne Apfeldorf, Occupetional Safety & 
Heal th Mministration; Dr. Howard L. Bachrach, Department of IIericul ture j 
Mr. Dave Beddow, O'MelviN3 &< Myers, Dr, QJeta Bond, National Academy of 
Sciences; Dr. K. C. Bora, Health & Welfare, canada; Dr. Jerry callis, 
Department of Agriculture, PI urn Isl.a.ril: Dr. Ronald cape, Cetus COtFOra t ion; 
Mr. Jeffrey Christy, Blue Sheet~ Mr. Leslie Dech , Environmental Defense 
Fund; Dr. Otis P. Daily, Navy Medical fEosearch Institute, BethesCJa: 
Mr. David Dickson, Nature J Dr. Clarence Grogan, Department of .Agricul-
ture: Dr. Philip Harriman, National Science Foundation; Dr. zsolt 
Harsanyi, Office of Technology Assessment; Ms. Robin Henig, BioScience; 
Dr. Paul Hung, Aboott Research Laboratories; Dr. Evelyn Hurlburt, Johns 
Hopkins School of Hygiene; Dr. Dorothy Jessup, Department of Agriculture; 
Dr. 1. 5. Johnson, Eli Lilly & Ccmpany~ Dr. Attila I. Kadar, Fcx:xl and 
Drug Mministrationj Mr. Alan Kaplan, Attorney, Washington, D.C.: 
Dr. Charles C. Kimble, Focd & Drug lrlministration; Dr. Gretchen Kolsrud, 
Office of 'IechnolCX;y A.ssessment; Dr. M. A. Levine I Environmental Protec-
tion Agency; Dr. David I.J:>::Jan, Occupational Safety & Health l!Or.1inistra-
Han; Dr. R:>bert W. M. McKinney I Enviro Control, Inc. r Dr. James 
McCUllough, Library of C003ress; Dr. Charles S. Mal"\<lick, T>1ecilcal World 
News; Dr. DeLill Nasser, National Science Foundation: Dr. Willia'n 
O'Neill, Poly-Planning Island; Dr. Seth pauker, Occupational Safety & 
Health Mministration; rK. Gerald G. platt, D?partment of 19riculture; 
Ms. Maria Recio, Business Week; Dr. Michael Ross, Genentech, Inc.: 
Dr. Frady T. Saunders, M.D. Anderson Hospital; Dr. Anne Schauer, United 
States IX:part:ment of Agriculture; Dr. Nelson Schneider, E. F. Hutton: 
Mr. B. M. Schmeck, New York Ti.m:?s; Dr. Brian Sheehan, Cicnentech. Inc.; 
Dr. M. H. Sil verste in, Deparbnent of Agriculture; Dr. Vincent Sirnrron, 
Cicnex; Dr. r~is Slesin, Natural Resources Defense Council; Dr. Moselia 
Sohacchter, American Society for ~1icrobiolCXJY1 Dr. Stephanie Soucek, 
Occupational Safety & f~alth Administration; Dr. J. R. Swarz, Staff, 
United states Senate; Dr. Gloria Tr00ncUe, Food & Drug hlministration; 
Dr. Michael Troocao, National Science Foundationj Dt.:". Susan Wright, 
University of Michigan; and Or. w. P. Young, EIi Lilly & O:':npany. 
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1. 

II. 

OPENING REMARKS 

Dr. Jane SeUow, chairperson, called the meeting to order at 
9 a.m., D?cESl\ber 6, 1979. Dr. SeUow began the meeting by intt"o-
duciD;J a new Recanbinant mA. Advisory canmittee (RAC) member, 
Dr. Jean Harris. She alS() introduced two ad hOc consul tants, 
Dr. R:xJer Herriott and Dr. Kenneth Berns. - --

MINUTES OF SEPTEMBER 1979 MEE"I'ING 

The RAC reviewed the minutes of the previous meeting (tab 795). 
Dr. Walters said that he had discovered one substant.ive error 
wh ich he bel ieved to be tYf09raphical r on page 35 in line 19: 
"Section Ie" should be "Section Ic. If He added that he had S(lTlo2 

minor editorial suggestions to submit to the Executive Secretary. 
Dr. walters then m:::)Vea approval of the Minutes. Dr. Ahmed noted 
that in the vote on the E. coli K-12 proposal several individuals 
had requested that their-vote be recorded; those na~s had not 
been included in the Minutes. Dr. Ahmed aj~d that the names of 
people assigned to working groups should be recorded in the 
Minutes. Dr. Wright, a member of the public, said that in the 
previous meeting she had questioned Dr. Fredrickson regarding 
NIH's fOsition on mandatory regulation of industry, am that 
neither her question nor his response had been included in the 
Minutes. She requested that this exchange be included. With 
incoq:oration of these changes, the Minutes were approved 
by a vote of fourteen for, none oPfOsoo am one abstention 
(Ms. King). 

II r. STATUS OF RAC Re~DATrOOS MADE AT SEPTEMBER 1979 MEETING 

Dr. Setlow delivered an update on the the status of the major 
actions re~med by the ruv::. at the September 1979 meetirg. 
She stated that tab 796 is the te.xt of a notice that appeared 
in the Federal Register on November 30, 1979. The notice 
puhlishe-s f0730 days of canrnent the profX)sed revised Guiiielines 
incorp:>rating actions recoflunen:led at the SeptemJ:x;r 1979 meet • 
Follo\lTing this canment pet:"ioo, a final decision on these actions 
will be published. 

Dr. Sotlo\'v noted that IX. Fredrickson'S prop::>sed decision departs 
somewhat fran the E. coli K-12 prol:osal as recOTlfllCnded by the 
RAe in September. -In Dr. Fredrickson'S pr0p:)sal, 1TOst E. coli 
K-12 manipulations are not exempt fl.-om the Guidelines; -
Hon and review by NIH would not, hoWC'ver, be necessary 
thcsc cXf)(?r irrx~nts. She noleo that Dr. Fredrickson accepted PI +EKI 
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containment conditions and the requirement that these experiments 
must be registered with the local IBC. Prior review and approval 
of experiments by the !Be would be requireCl when there is attempted 
efficient expression of a gene coding for a eukaryotic protein. 
Dr. Taloot said that Dr. Fredrickson welcanes individual written 
comments by RAe member. 

Dr. Setiow said that the RAe soould specifically consider three 
items in the prop:>sed revised Guidelines. 'Ihe first is how the 
Guidelines should treat single strarrled Ff phages. Il:'. Setl~l 
requested that the "Phage" Subcanmi ttee consider this. 'Ihe 
second question is whether it is appropriate for HVlev to be 
substituted for EKICV in Section III-A-2-a, "Viruses of 
Eukaryotes." She noted that, at the moment, the only non-E. coli 
systems certified as HV2 are yeast systems. Dt:. Setlow asked--
Drs. Elena Nightingale and Winston Brill to consider this ques-
tion. The third question concerns the need for prior NIH 
approval for lowering containment levels for characterized clones 
or purified WA. Dr'. Setlow appJinted Drs. Ahmed, NJvick, and 
Williams, to consider this issue. FOr each of these 3 items, 
she requested that the groups prepare recommendation for publica-
tion in the Federal Register prior to the March 1980 RAe meeting, 
if they feel a change is desirable. 

In res[Onse to a question fran Dr. Ahmed, Dr. Talbot state] that 
experiments exempt under the Guidelines need not be registered 
with the local IBC. He added that this issue is one of the 
meeting's agenda items. In response to a question from Dr. 
Goldstein, Dr. Talbot cited the decontamination requirenents of 
Pl contairunent. 

IV. ReQUEST FOR EXCEPI'ION TO A PRJHIBITIOO '10 DEVELOP foWl' AtiQJ'PlJTH 
DISP.ASE VACCINE 

Dr. Setlow then began discussion of a request fron the D?pa.r:brent 
of Agriculture Research Genter at Pl~n Island for an exception 
to the prohibition against cloning DNA fran a Class 5 pathcx]en 
(tab 763, 764, 765, 782, 783). Dr. Baltimore described the 
historical background and the virol03Y of Foot and Mouth Disease 
(FMD). He said that some countries have chosen to vaccinate 
animals while others have not. The United States attempts to 
control Foot and Houth Disease by rigorous quarantine m:-Clsur:es. 
In the U.S., the virus is studied only at the plum Island Animal 
Disease Center. 'I11<: proposal b?fore the RAC is an attempt to 
employ a new aL"{Jroach to vaccine devclopncnt. FMD virus is a 
picornovirus with a genal¥? canp:::>sed of single strand HNA. The 
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work as proposed will be a collaboration between Genentech, 
Inc., arrl the Ph.D'll Islard Animal Disease Center. Workers froo 
Genentech will reverse transcribe the FMD genome on Plum Island. 
Fragments of reverse transcription products will be cloned and 
tested for infectivity before removal from Plum Island. 

Dr. BaltUnore said that provided no potentially infectious 
material is rerroved from Plum Island the plan seems innocuous. 
To be certain that no full length pieces are produced, 
Dr". saltiJrore suggested the RAe could specify that any clone 
removed fran plum IslaM contain less than five thousand bases 
of FMD related rnA. Dt". Ba.ltirnore rroved approval of the 
proposal with this added caveat. 

Dr. Ahmed asked how infectivity of reverse transcribed segments 
will be tested. Dr. Bachrach said that infectivity is tested by 
injection of the material into cattle, swine, and calf thyroid 
tissue cultures. Dr. Ross of Genentech said only DNA will be 
removed from Plum Island. 

Dr. Goldstein asked for information concerning the incidence of 
FMD. Dr. Bachrach resp:l'nded that there have been nine outbreaks 
of FMD in the United States, the last in 1929. Dr. Goldstein 
then asked why the clones are being moved to Genentech. 
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Dr. Ross resporrled the 'nOrk at G=nentech, which includes sequenc-
ing of the clones requires a good deal of time. Dr. Goldstein 
said that sequencing is not a particularly difficult operation. 
He questioned whether movement of these clones from one place 
to another is necessary. Dr'. Sal tilrore resfOooed that the 
construction of an expressing clone involves state of the art 
recanbinant INA work. He said that a recanbinant CNA laboratory 
could be established on Plum Island, but he did not feel that it 
should be required. 

Dr. Goldstein stated that there are defective viruses missing 
nwneraus genes which can be rescued. He said that lunitation on 
size does not neccesarily allay his concerns on infectivity or 
potential infectivity. Dr. Balt~re asked ~. Goldstein to 
present a scenario for the reSCue of a clone which contains 5000 
base ~irs of a picornovirus. Dr. Young noted that cases of 
recaru)\ration between plasmids with overlapping segn~nts have 
been derronstrated. He sIJI:3gested the RAC might want to restrict 
the experimental protocol to preclude the use of overlapping 
sequences and multiple plasmids. 
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Dr. Young then requested a description of the contairrnent 
procedures to be followed in shipping the DNA fram Plum Island 
to the ~st Coast. Dr. callis, Director of Plum Island Animal 
Disease Center, responded that after the material is safety 
tested, it will be placed in a polyethylene bag ~lich will be 
placed inside of a metal container containing sodium hydroxide. 
This container will be sealed and will be placed inside another 
can which will also be sealed. '!hat will be placed inside of a 
thermos container which will be placed inside of a wooden box 
which would be couriered to California. 
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Dr. Campbell said that a situation where all of the pieces of 
FMD ItU\ could cane t/::Igether soould be avoided, although a 
barrier to spread exists in getting FMD genetic information fron 
E. coli into a mammalian cell. IX. Baltirrore FOintoo out that 
should the virus escape, an established procedure for dealinJ 
with this situation exists. Dr. Campbell said that he would be 
more comfortable if the material removed from Plum Island had 
zero probability of harm. 

Dr. G:>ldstein asked whether FMD could be packaged in a phage 
coat. IX. BaltiJrore stated that it could be packaged. 
Dr. Goldstein then suggested that the RAe consider appro.;ing 
only that part of the proposal dealing with work at plum Island, 
i. e ., Stage I. 

Dr. Bachrach then explained sane of the biolO:JY of FMD. He said 
that the genome could be cleaved yielding an L and an S fragment. 
He said that as an alternative pathway the protocol could work 
wi th the L fragment. Dr. Bachrach said that the L fragment is 
non-infectious in mammalian cells. 

Mr. Thornton said that he had problems with the material being 
shipped by cour ier to cal ifot'11ia and subse:;auenUy placed in a PI 
laboratory. He said that either the material is not dangerous, 
or it is infectious and should be haoJled as FMD virus. He 
proposed that the RAC accept Dr. Goldstein's suggestion of 
ap[)roving Stage I. IX. Young asked if multiple ex~riments hoo 
dC>Jronstr:ated that the L fra9~nt is not infectious. He 
said t:-hat if this is the case I the L fraqment ~uld provide a 
very e~egant biolo]ical contairunent. Dr. Bachrach said that use 
of the L fragrnent is not part of the prDp:)sed protocol but rather 
an alternative pathway. Dr. Baltimore staten that he \<,QuId be 
willing to accept as an amcr~:1ffi2nt to his motion that approval be 
recarunended for the cloning of reverse transcripts from the L 
[racJment. 
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Dr. Goldstein asked Dr. callis to discuss the problem of vaccine 
efficacy. Ik. callis resp::>rded that approximately 800 million 
doses of vaccine are used yearly worldwide. ~. Goldstein asked 
if antigenic drift occurs in FMD. tl:". Callis resp::lrrled that a 
drift does occur but not to the extent as in influenza. He said 
there are seven immunological types of FMD and approximately 
sixty-five subtypes. 

Dr. Ahmed then prq:csed an amerrlment to rr. Ba1 tincre 's motion. 
He suggested the addition of a requirement that no material be 
reroved fran Plum Islam until all the relevant data have been 
reviewed by the RAC following review by a working group. 
Dr. Young suggested apprOJing the project in principle with the 
qualification that the data be reviewed before the material is 
transported fran Plum Island. rr. Ahmed asked whether the 
subgenomic fragments would be considered a Class 5 agent. 
Dr. Young responded that organisms are classified as pathogens 
in their natural state. Non-infectious fragments would not be 
equated with a Class 5 agent. 

Dr. Novick asked whether there could be reccmbination between 
Fr-tD virus and related viruses that are not Class 5 agents. 
Dr. Baltimore agreed that it could occur but said that such an. 
event is highly unlikely. £l:". Bachrach said that there is 
evidence of cross encapsidation but not of recombination between 
bovine enterovirus and FMD. 

Dr. Gottesman said that the FMD proposal could be broken down 
into three issues. She suggested that the RAe deal with them 
and vote on them one-by-one. She saia that the first issue is 
the making of the clones on Plum Island. She noted that there 
appears to be a agreement on this phase. The second issue deals 
with what further approval is required before the clones 
are to leave plum Islarrl. She suggested that the RAC could 
review the data on the L fragment, the data on the clones which 
will be generated on plum Island and the results of infectivity 
testing. ~1e third issue is the appropriate containment for 
the IfK.lrk in california. Dr. NlIned said that he was not 
comfortable with only a subcaruni ttce reviewing the data. 

Dr. Nit)htingalc noted this is the first request for an exception 
to a prohibition. She expressed concern that one of the reasons 
given for removing the clones frern Plum Island was the convenience 
of the researchers. Dr. Ross resr:onded that it is not simply a 
question of inconvenience of the rescar-chcrs. He said that all 
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the resources available in a modern molecular biology laboratory 
are necessary to characterize the clones. An enormous expense 
would be involved if these reSOurces had to be roved to Plum 
Island. 

Dr. Krimsky asked for ITOre background on the conventional methods 
of producing FMD vaccine. He asked whether the recombinant 
technique would be safer than conventional techniques for proouc-
ing vaccine. Dr. callis resp:>nded that of the estimated 800 
million doses of vaccine produced annually, the virus in about 
300 million doses is produced in explants of bovine tongue 
epithelium. Virus for about 500 million doses is prcducoo in 
tissue culture systems. Dr. callis said that in order to produce 
vaccine by this method, enormous quantities of virus must be 
produced with the attendant containment problems. He suggested 
that recanbinant technolo;ry could produce vaccine at considerably 
less expense as a stable product, without risk of the virus 
escaping fram factories. Many outbreaks today result fram 
incompletely inactivated vaccine or escape of the virus from 
factories. 

Dr. Berns asked Dt:. Callis to explain how the vaccine ~uld be 
used in case of an outbreak. IX. call is respondec'l that the 
policy on FMD and other infectious foreign animal diseases is to 
eradicate them should they enter the U.S. In the case of FMD, 
eradication has been attempted by slaughter and burial or 
incineration of all infected and eXFOsed animals. USDA FOlicy 
for control of FMD depends on eradication, including the applica-
tion of vaccines. He said that in an outbreak the vaccine w;)uld 
be administered to all susceptible aniJnals within a twenty-five 
mile radius. Dr. Berns asked what role tllTIing plays in the ring 
contairunent procedure. Dr. Callis resp::mded that time is of 
essence. tr. NJvick said that the hazard of using a subgenanic 
fragment is infinitesimal in canparison to using the whole virus 
to produce vaccine and the RAC should penni t the research to 
proceed. 

Dr. Ccldstein said he thought the project a oorthy one. H:)\-lQver, 
he said he is conC01::n<?d IX'cause the project involves a canpany 
which has been in open violation of the NIH Guidelines. Dr. Ross 
resp:mded that Ccnentech is not n()IN nor ever has ~en in open 
violation of the Guidelines. Dr. Krimsky ask~i Dr. Gartland if 
he could provide any additional information. r:r. Gartland stated 
that under the 1976 Guidelines the only scale-up prohibition 
was against scale-up of recanbinant DNAs "known to make harmful 
prcducL:s.II He said that the Genentech IRe made a judgement that 
the A chain and B chain insul in rpcaTtbinc1nts wen:? not known to 
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make haonful products and Genentech began a scale-up in O:tober 
1978 under the 1976 Guidelines. On December 22, 1978, the NIH 
revised the Guidelines, and these revised Guidelines went into 
effect on January 2, 1979. The revised Guidelines contain a more 
stringent standard for scale-up including approval by the Director, 
NIH. rr. GarUarrl said that Genentech has stated they have not 
been in violation of the Guidelines. 

Dr. callis stressed the point that the USJ:lll. has a camni ttee I the 
Vectors COnmittee, which regulates materials shipped off Pltml 
Islarrl. He said the material to 'be shipped off the islam will 
be subjected to stringent tests for infectivity. Dr. carnJ;t>ell 
asked whether every shipnent off of the Island is approved by 
the ccmnittee. IX. Callis said that it is. 

Dr. Gottesman then prop::>sed the follClW'irg four-part motion: 

(l) That the RAe approve the formation of recanbinants betVJe€n 
Foot am Mouth Disease Virus anc1 plasmid pBR322 as outlined 
in Stage 1 of the scientific plan of document #763, to take 
place at Plum Island; 

(2) That a \r,Crkirg group be fot'l'lled to examine data on the 
infectivity of sub-genamic portions of the FOot and Mouth 
Disease Virus and to examine the testing data and infectivity 
of the clones produced on Plum Island; 

The collection of clones to be approved for rerroval fram 
Plum Island shall not contain among them the full genome 
of the Foot and Mcluth Disease Virus: 

'!he \\Qrking group shall: 

(a) be emJ::OWered to approve the continuation of the 
experiments through Stage II and Stage III, 

or, alternatively 

(a') refX,)rt back to the full RAe on the infectivity data. 
The RAe will then consider approval for further stages 
of the experiment. 

and 
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(b) recanmend to the RAe procedures for <x>ntinued 
JTOni toring of these experiments. 
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(3) That experiments with the Foot and Mouth Diesease clones at 
Genentech be carried out at P3+00 or P2+EK2 containment; 

(4) Stage IV exper irrents (isolation of clones fran other FMD 
type viruses) shall also be examined by the Workill3 Group 
before removal of clones from Plum Island, 

or, alternatively 

(4 1
) Stage IV experiments shall not be begun before review of 

results of Stages I-III by L~e RAe. 

Dr. Gottesman moved Part 1 of her motion and Mr. Thornton seconded 
the motion. The RAC recommended approval of Part 1 of the motion 
by a vote of 17 in favor, none opposed, and one abstention. 

Dr. Cbttesman discussed Part 2 of her motion. Dr. Young suggested 
a preamble to Part 2 of the motion: 

"While the RAe approves the entire project in prinCiple, 
it is recognized that data from the first phase must be 
evaluated prior to r~noval of any clones from Plum Island. 
Accordingly •••• u 

Dr. Gottesman accepted this amendnent. 

Dr. Zaitlin said he thought the sense of the discussion was that 
the clones should not contain collectively as well as individually 
the ccrnplete genorre. IX. Gottesman agreed and m:xHfiea that 
section of the motion to read: 

"The collection of clones to be approved for rerroval 
from Plum Island shall not contain amcmg them, 
collectively or individually, the full genanc of 
the Foot and ~loul:h Disease Virus." 

Dr. Harris said that she was strongly predisFosed toward 
alternative 2a' of IX. Cbttesman's rrotion. Dr. Baltimore 
felt that the MC should not constantly inteq:ose itself in the 
pl-ocess and engender long delays. He favored alterative 2a. 
Dc. Cblclstein said that the RAe by passing the first pi'l.rt of 
the notion has all:cady given a strong go-ahead, but that it has 
a resr-onsibility to oversGC the project. 
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Dr. Mason said that the AAC could delegate resp:msibili ty to a 
workiD3 group with the prC1Vision that if any concerns arise t.1e 
issue be returned to the AAC. Dr. Walters suggested the RAC 
delegate authority to the working group with the provision that 
the working group report to the RAC by mail. Dr. Goldstein said 
that the working group should report back to the full RAe in 
session. Dr. Harris s~ested that the working groop be empowered 
to authorize the work to proceed in the absence of any data to 
the contrary. Dr. Williams said that the issues and the data to 
be evaluated are relatively straightforward and simple, and 
appointing a working group with the representative expertise 
~ld be a reponsible procedure. A straw vote was taken on 
whether the RAC preferred a1 tarnati ve (a) or al ternati ve (a I ) 

of Part 2 of Dr. GOttesman's rrotion. Nine members of the RAC 
preferred alternative (a), nine members preferred alternative 
(a' ) • 

DI::'. Gottesman IfOved Part 2 of the l1:J)tion withal ternative a' 
including the modifications previously suggested by Drs. Young 
and Zaitlin which she had agreed to. Dr. Campbell asked whether 
the motion would permit the working group to recommend at the 
next RAC meeting that future considerations be delegated to the 
working group. Dr. G::>ttesman and Dr. Young agreed that the RAe 
might proceed in that manner. Dr. Campbell stated that it was 
the sense of the RAe that this roUon constituted the "major 
action" aoo that future reCC1Tlri'leooations of the RAe apprC1Ving 
future recommendations of the RAC approving further stages of 
the experiment would be "minor actions." The motion was accepte.4 
by a vote of thirteen in favor, four opposed, and one abstention. 

Dr. G:>ttesman then moved part three of her motion, and it was 
seconded by Dr. Walters. Dr., Campbell said he wanted to amend 
containment conditions to Pl+EKl. '!his was seconded by 
Dr. Balti.rrore. Dr. G:>tteSITlan said that the question of whether 
t~}re is any possibility of the clones recombining with related 
viruses must be considered. Dr. Baltimore said that the postulate 
of recanbination ootween two disparate animal viruses has no 
precedent. Dr. Krimsky asked if USDA has any resronsihility 
once the material [rem Plum Island arrives at another facility. 
Dr. callis ansvlGred the Vectors Ccmnittee evaluates the experi-
mental protOCX)l, the qual ifications of the personnel, aoo the 
adequacy of the facilities ~lece the work is to be done. 

Mr. Thornton said that he cannot reconcile the Mea of a container 
being courierred across the country and then the contents being 
usOO at pl+EKl conditions. Dr. Bal tilrore said that it was his 
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impression that ~. callis described a set procedure for shipment 
of materials from Plum Island and not an evaluation of the hazard. 
~. callis said he had described a set procedure for shipment 
of a viable agent. He said that non-infectious material can be 
shipped according to NIH shipping procedures. 

Dr". Walters lOOved the followil'B substitute motion: 

"That the entire matter of the appropriate physical and 
biological containment levels for Stages II am III to 
be performed at Genentech be referred to the working group 
that will rep:>rt back to the RAe." 

Dr. Sal tirrore said that no purpose would be served by relegating 
the issue to a working group. Dr. Brill suggested that the RAe 
might require that the transported materials be opened under P3 
cOnditions. Qlce the canister is opened I Pl cOTxH tions would 
be used. The walters' rrotion was denied by a vote of five in 
favor, twelve OPFOsed, am one a.l:lstention. The RAC then voted 
on the Campbell amendment to substitute Pl+EKl for P3+EK2 or 
P2+EK2. The amendment was accepted by a vote of nine in favor, 
seven opp:>sed and two abstentions. Dr. Setlow then called for a 
vote on Part 3 of the motion as amerded by Dr. Crunfbell' s 
amendment. 

"That experiments wi th the Foot and Mouth Disease clones 
at Genentech be carried out at Pl+EKl containment." 

The motion was accepted by a vote of nine in favor, seven opposeJ, 
and two abstentions. Dr. Goldstein requested that his vote be 
recorded as OPlX'sed. 

Dr. Gottesman then presented Part 4 of her motion. It was agreGl 
that this p:>rtion does not have to be dealt with lmder the 
present situation. 

Dr. SctlCM apFointed a workifll] group canlXlsed of Drs. Bal tirrore, 
Young, Cffinpbell, and Gottesman. 

V. Pl!2.~D EXEMPl'ION OF EXPERH1ENI'S IN TISSUE CUL:!'URE 
\ 

'The RAC began consideration of tab 789. Dr. TallXlt said that 
this is a major action which has not appeared in the Federal 
Register for public caTllT'ent in connection with this nX)ctingi 
tl1e-refore, final action by the RAe on it cannot occur at this 
meeting. Dr". Rowe questioned th is since it was part of the 
major actions published for canment in the Fl?dcra~ R~.i~ter two 
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meetings ago. Dr. Talbot l hOW'lever, noted that two meetings ago 
the RAe made their recanmerrlation aM the Director l NIH, sub-
sequently pranulgated his decision on this issue. Or. Talbot 
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said that if further revision is to be reC<lT!I'l'\eooed by the F./l./2, the 
proposed revision should first appear in the Federal -""----for a new period of public comment. 

Dr. lb.¥e said he had suggested at the May 1979 meeting that 
experiments involving insertion of reccmbinant INA iOC>lecules into 
tissue culture cells be exempted fram the Guidelines, provided 
that if eukaryotic viral genes were involved, less than one-
fourth of the total viral genane could be used. He said that in 
the discussion at the May 1979 RAC meetir:g, rather than press 
the issue of whether one-fourth of a virus could generate a 
biohazardous agent, he deleted this section fram the proposal so 
that the final recanmendation as passed by the RAC and subsequently 
accepted by the Director, NIH, allows no canp::ment derived fraTl 
a eukaryotic virus under this exemption. Dc. R:::Iwe now };X)lled 
several eminent virolCX)ist am forwarded their resp:mses to t.he 
RAC. 'l11ey favored allowing one-fourth or less of the genane of a 
eukaryotic virus wi thin this exemption. r:t:". Novick stated that 
at a previous meeting Dr. Baltimore produced a scenario in which 
t'WO ends of an RNA tI.JJror virus in the right context could 
replicate. Dr. Baltimore said that he had said the ends of the 
viral genome have all the signals required for replication, but 
reverse transcriptase is also required and must be provided by a 
helper virus. Ik". Novick asked if rescue of defective viruses 
was uncommon. Dr. Baltimore said that it is not uncommon in the 
laboratory, but the co-maintence of a defective and non-defectiVo'': 
virus in nature is very rare. 

Dr. <bttesman said that an issue is whether the addi tion of one 
quarter of one virus l one quarter of a second virus, and one 
quarter of a third virus to the same culture should be per-
mitted under this exemption. She said the RAC specifically 
required those situations be reviewed on a casc-by-case basis. 
Dr. Cottesman said that the tK piece of Herpes Simplex virus is 
very useful and that this situation should be harrlled separately. 
Howev\r, all viral <..unbinations should not be l::€rmitted. 

Dr. Be"}l timore said he would like to l'1'K:>dify Dr. Rowe's prop:Jsal 
as he finds the restriction to one quarter of a virus to be 
artificial and extremely low. He prorosed to add to the 
exemption: 

nOr that contain a denll")nstrably defective genanc of a 
eukaryotic vit-us." 
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Later, however, Dr. Baltimore said that he was pursuaded 
that it is counterproductive to set up a criterion such as 
"derronstrably defective." He preferred ReMets proposal, with 
a change of one-fourth to twD-thirds. 

Dr. G:>ttesman said that the tissue culture exemption as passed 
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by the RAe did not include viruses, as recanbinant rnA in the 
absence of a viral vector would not escape fram tissue culture. 
She said that in the cases being discussed, the virus is capable 
of rescue. She noted that many of these experiments are presently 
allowed under specified oontainment oonditions. She said she 
felt this proposal to be a big step and not entirely appropriate. 
Dr. Young asked why Dr. Bal tiJrore preferred an exemption rather 
than a requirement for PI containment. Dr. Balt~re said he 
wouldn t t want to defeoo exempt as opp;:>sed to PI because tissue 
cultures are normally handled under at least pI conditions. 
Dr. Rowe said that he would deferd an exemption with tissue 
culture cells. He said exemption would eliminate a superstru-
cture of adMinistrative control which is unnecessary. 

Dr. Berns asked whether this exemption includes experiments in 
which the recanbinant genane will be rescued. He questioned whether 
such an experiment should require a higher level of containment. 

Dr. Berns said that the difference between two-thirds and 
onc:-fourth of a genane is not meaningful as in roth cases the 
virus is an absolute defective requiring rescue with helper 
virus. I:r. Goldstein agreed saying that in Scr.le cases less than 
25% of the viral genome can be rescued very readily. 

Dr. Betlow said she would appoint a small working group 
of l):"s. Baltimore, Berns, ard Setlow to draft a prop:>sal for 
publication in the Federal Register for the March 1980 meeting. 

VI. PROPOSED Q)NfAINMENr FOR ClONING 'llJl>~R VIRUS GENES 

Dr. Berns introduced the discussion of tab 774/11 and 784-788. 
This issue was brought to the RAC by IX. Stuart Newman of N2w 
York ~ledical COllege. Dr. Berns said Dr. Newman raises the 
question of whether insertion of pieces of the polyana genome 
into a recanbinant DNA rrolecule enhances tumoriginicity. 
Dr. Berns said the second question Dr. Newman asks is whether 
E. coli K-12 prcxlucing human eukaryotic protein might trigger an 
autoimmune discasG. Dr. Bet-ns noted that letters fran several 
eminent immunologists suggestinC) that that \<,QuId not be the 
case have been presented to the RAe. 
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Dr. Berns discussed the results rep::>rted in Table 2, page 1141 
of tab 787. Dr. Berns said there is no statistically significant 
difference in the tumorigenicity of the recambina~t molecule and 
purified p::>lyana rtlA. 1b obvicos enhancanent of tl.lfTOrigenici ty 
occurs when the rolyana genOlT'e is 1 igateC3 into a plasmid or 
phage~. The data do not support Dr. Newman's contentions. 

Dr. Berns moved that 1):. Ne!wrnan's request (i.e., that "containment 
for tl.lJOC)r virus gene splicing elCperiments be raised to P4+EK2ft) 
be denied. '!he ITOtlon was accepted by a vote of thirteen in 
favor, tv.o opp::!sed and two abstention" Dr" Goldstein requested 
that he be recorded as voting OPI=Osed. 

VI I • PR(mxXX,S RmlTIRI NG ASSI GNMENl' OF (DlI1I' AINMEm' LEVELS 

A. Reques t to use l??rvov irus B-1 as a vector. 

Dr. Sal tiJrore began the presentation of tab 769 anc1 791. 
Dr. Solon RhOde of the Institute for Medical Research at 
Bennington, Vermont, requested )?€!rmission to insert the 
Herpes Simplex thymidine kinase (tK) gene into parvovirus 
H-1. He said H-1 has no known pathogenicity except for 
newtorn rodents. Dr". Rhooe intends to establish the 
defective virus in tK ~inus h~nster cells with a helper H-l 
virus. Dr. Balti..rx>re said B-1 becCJl'1eS defective when a 
segment is deleted and replaced ~i th Herpes tR. gene. He 
said Dr. Rh<xle believes that if the tK gene functions the 
Whole system will became tK plus and virus will be produced 
in the presence of helper. Dr. Rhode would then seek reCO:-:l-
binants independent of hel~L virus with the idea that if a 
mammalian origin of DNA replication is incoq:orated into the 
viral genaoo, replication W)uld begin at the mamJ1:\alian ori() 
and the production of virus would not require any tt-ans 
function. Dr. Berns noted that Dr. Rhode never mentions the 
source of the DNA being sootgunned. Dr. Gottesman said that 
this prq:osal is basically a rcql.lC'st for use of B-1 virus as 
a vector system for cloning in aniJ'!lal cells. She stateCl 
that little is known about the host rarKJe and the replication 
of this virus. Dr. &~ms said that Dr. Rhode n:.>quests P2 
physical containment for this ex~r imcnt. However, Dr. Berns 
sa id he thou(]h t P3 con ta i t'll1lCn t wa s fIDre rGasonabl e • 
Dr.. Novick roved that this request be denied, but then 
an¥.:ndc.-'(j his motion to r:ermit the exp."~dJfI(~:mt at P3. 

Dr. Walters said that this discllssion 'vas very difficult (Ot-
a lay 1')(:-;.rsol1 to understanri. He askc>d whether the invcsti<Jator 
mifJht s[.l?cify the source of the rnA. Dr". Goldstein 



MINlJI'ES OF MEETING - Cecernber 6-7 16 

that the RAe request further clarification. Dr. Martin 
said no argl..D"nents had been advanced to explain the hyp::>-
thetical dangers which might be present in this case. He 
said this virus requires a helper; if there is no helper 
present the reccmbinant virus will not leave the Iaooratory. 
Dr .. Berns res!;X)rrled that there are defective viruses which 
survive in nature. 

Dr. Wal ters suggested that action on the prop:>sal be deferred 
because the investigator has not explained the protocol 
clearly enough. Dr. Krimsky p::>inted out that the RAC had 
asked initiators of proposals to write a statement in a 
form that would be reasonably understood by people who are 
not experts in the field. 

Dr. Baltimore roved that the RAe accept the prq;;osal at P2. 
'!he RAe disapproved Dr. Bal ti.Jrore 1 s motion by a vote of 
three in favor, eleven op};X)sed, and four abstentions. 
D:. Young then ooved that this submission be disapproved 
with advice that the investigator submit a complete, deta 

'-/ MUA and address the issues raised by the RAC. The motion 
was accepted by a vote of thirteen in favor, three opposGd, 
and four abstentions. 

B. Pro};X)sal to employ Harvey Sarcana Vi rue as a vector. 

Dr. Berns outlined a proposal (tab 793) from Dr. Malcolrn 
Martin of the National Institutes of Health. He said that 
Dr. Martin proposes to employ defective Harvey Sarcoma Virus 
(HSV) as a vector. D?fined sequences derived either frO'" 
reverse transcription of messenger RNAs or specific viral 
segnents would be inserted. Dr:. Martin profX)ses to use the 
ability of sarcoma virus to transform to show that the 
tive genome has been picked up and is being expressed. 
Dr. Martin will co-infect with helper viruses in certain 
instances but not when tho insert is a sequence fran a SOCOrlll 
vi rus. Dr. Martin reqUQsts .fX!rmission to i~rform this experi-
ment at the P2 love 1. Dr. Bal timore sa id this request 
analogous to a request which he had submitted several 
previous. That prq::osal had l:;.een approved at the P2 level 
of containment. Il::. Cbldstein asked what specific SC<:lI.1Cmc:es 
would be inserted inlo the HSV vector. Dr. Martin resFonded 
that globin, S()f()G! irnrrnJ.rlCxJlobin sequences and sequences fran 
par:::ovaviruscs would be inserted. He said those e:qxrimonts 
p?rformcd with pa.r:ovavirus rnA will not employ he1rx!l:.- virus. 
After Dr.. Martin left the rCOll, Or. Baltirrore l1lJved approval 
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of the prop:>sal as requested. '!he RAC accepted 
Dr. BaltilTore's motion by a vote of thirteen in favor, 
none cpr;:osed and six abstentions. 
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Dr. Zaitlin noted that at the last RAC meeting the committee 
had approved a series of procedures, one of which requested 
submittors of proposals to prowide a summary and to state 
how their proposal relates to existing Guidlines. ~. Zaitlin 
asked whether ~ has a mechanism to implement this procedure. 
DI:. Gartland resp:>nded that ORDA '«)u1d ask investigators to 
wri te a sumnary in sanewhat less technical terms, arrl to 
cite the applicable section of the Guidelines. 

VIII. PROPOSED AM.F.::NI11ENT OF SECTIONS I-A and Il-D OF 'IHE GUIDELINES 

Dr. N:>vick said that the question that he raises here (tab 7735, 
774/3) deals wi th the philosophical basis of the Guidelines. He 
said that the Guidelines were originally formulated on the 
hypothesis that reoambinant DNA technology could result in the 
production of novel types of organisms. He said that as the 
properties of these novel organisms could not be predicted, a 

.""-../ systen was implemented wherein all such !TOlecules would be con-
tained. He observed that there has been a gradual change in the 
working philosophy of the RAC. He said the operative principle 
has become that prior restraint will not be imposed on scientific 
experimentation in the absence of fairly well defined hazard. 
Dr. Novick stated that he believed the canmittee should define 
its operating principle and insert that language into the GUide-
lines. He said he was not totally convinced that the exact 
language he had proposed for insertion into the Guidelines was 
appropriate, but that something to this effect should be 
inserted. Dr.. Nightingale and Dr. Young objected to the v.ord lng 
of D::'". l'K:lv ick 's prq)Osal. 

Or .. Camfbell said that if the rnotion as it now stands ltiOuld be 
brought to a vote, he would strongly oppose it. The Guidelines 
would then state their puq)Ose as dealing with cases of "clear 
perceived hazard." But that statement would then be followed 
by a lO~J set of rules based on no clear perception of ha~ard. 

K~. King said it is still too soon in common law development to 
pro},Xlse a fundamental shift in the underlying philosophy and 
assumptions of the Guidelines. She suggested that in order to 
debate this issue the RAe must be presented wi th very carefully 
drafted language. Dr. Novick said he would atte~)t to draft 
other language. 
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IX. PRCmXXlLS REQUIRIN::; ASSIGNMEm' OF CXNrAINMENI' LEVELS. 

A. Jequest for Containment levels for the cloning of Anabaena 
DNA into Klebsiella. 
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Dr. Brill introoucoo a prop::>sal (tab 770, 774/8, 794) 
subnitted by Ik. }d:)ert Haselkorn of the University of 
Chicago. This had been discussed at the previous RAC meet-
ing where it was not accepted pending further information. 
Dr. Brill stated that Dc. Haselkorn has cloned Anabaena r:::NA 
in plasmid pBR322 in E. coli. He said that Dr. Haselkorn 
would now like to transform this DNA into Klebsiella 
pneumoniae mutants that are defective in genes responsible 
for nitrogen fixation. ~. Brill said Dr. Haselkorn 
indicates that the strain of Anabaena he proposes to 
use does not produce any tox ins. Dr. Br ill JOC)ved tha t 
Ik'. Haselkorn's request be approved at P2+HVl containment. 
Dr. Novick said that the concept of HVI should not be 
included in the motion. The RAC has instituted fairly 
elaborate procedures to establish an organism as an HVI 
host and that procedure is not being followed here. 
Dr. Young agreed. 

Dr. Wal ters noted that IX. Haselkorn requests p=rTIli ssion to 
use a conjugative plasmid containing recombinant DNA. 
Dr. Maas said that the conjugative plasmid to be used to 
transfer the nitrogen fixation genes has been used around 
for years. IX. Brill said that he sees no danger. He added 
that the exper~nt investigates a very important research 
area. IX. Walters asked how many times the RAe has apprOV'ed 
proposals using a conjugative plasmid. Dr. 5etlow said the 
RAe ha::1 approved the use of the Ti plasmid of Agrobacteriu:n 
tumefaciens in certain experiments. A motion to approvethe 
req:uest at P2 containment was accepted by a vote of twelve 
in favor, none oprosed, and four abstentions. 

B. ~oposal to clone the Exotoxin A gene of Pseudomonas aeruginosa 
1n E~- coli. . --_._- .--------~---

~. Brill presented tab 792. This proposal fran Dr. C. W. 
Sh~ster of Case western Rcsel~e University School of Medicine 
deals with Pseudanonas aeruginosa, which prcrluccs an exotoxin. 
Dr. Shuster~uldTrke to study the regulation of this 
exotoxin. IX. Brill said that he suprorts this rCl]u(>st. 
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It was pointed out that since Pseudomonas aeruginosa is on 
the Apperrlix A exchanger list, this experiment \fI1OUld be 
exempt fran the GJidelines, except tha t the prohibi Hons 
override the exemptions ard Section 1-0-2 prohibits "deliber-
ate formation of recombinant DNAs containing genes for the 
biosynthesis of toxins fOtent for vertebrates." Dr. Novick 
asked whether exotoxin A would be considered a potent 
toxin for vertebrates. Dr". Young resporrled that this ques-
tion revolves about the interpretation of "potent." He 
said exotoxin A is clearly a toxin, but is not as potent as 
diphtheria toxin. Dr. Williams said he felt that exotoxin A 
is a potent toxin on the basis of the LOSO given on page 2 
of tab 792. 

Dr. Gottesman asked what type of containment is appropriate 
for this experiment. Dr. Young said he \orDuld recanmend 
P3+EK2 since this appears to be an exception to a prohibition 
and containment should be assigned in a prudent and conserva-
tive manner. 

~. Gottesman said she is not certain that P3+EK2, containment 
should be required, but the RAe should regard this request 
a s a except ion to a proh ib i t ion. It wa s agreed to republi sh 
this specific request in the Federal Re9ister prior to its 
reconsideration at the next RAC meetiI19. rr. Setlow also 
appointed a working group consisting of Drs. Maas, Brill and 
Campbell to consider this general issue. 

c. ProfXlsal to transform tobacco protoplasts with corn zein 
£rotein_DNA ligated to the Ti plasmid of A~robacterium 
tumetaClens. 

Dr. SetiCM absented herself and app:>inted Mr. Thornton as the 
chair in her absence. Dr. Zaitlin said that Dr. Setlow as 
chairman of Brookhaven National l.aooratory local lEe has 
rG<"c!ucsted that the RAC consider a pro[Osal from Dr. Benjamin 
Burr (77l). Dr. Burr prol)Qsed to make eDNA for the corn 
protein, zein. The rnA will be cloned in a lamJ-xJa vector 
aoo characterized. That piece of rnA will then be linked to 
th~ Ti plasmid of Agro~c~~ and introduced into ~ plant 
protoplast with the eXl)ectatlon that they will grow Into 
plants. Dr. zaitlin said that Section III-C-4 of the Guide-
lines allows this Pt-o[X)sal at P2 contaifll1'l0nt as reqLlC'sted. 
A rrotion that this pro[nsal is covered by the current Guide;-
lines was accepted by the RAC by a vote of seventeen in 
favor, none OPfX)sed and one abstention. 
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x. 

Xl. 

PROPCSED EK2 HCST-VEC'IOR SYSTEMS 

Dr. Camfbel1 began the presentation of tab 768 f 774/9, 797 frOT. 
Or. P. Tiollais of the Institut Pasteur. He said that the RAe 
adcpted at its May 1979 meeting a prop:>sal fran the Phage Sub-
committee Which specified that any Host-Vector system Which has 
been certified as EK2 by the counterpart of the RAC in another 
nation, under criteria canparab1e to those set by RAC, may be 
processed as a minor modification following approval by the 
Phage Subcanmittee. He said this request, therefore, does not 
have to be a RAe agenda item. Dr. carnfbell said that the Sub-
committee will proceed to review the request. ~. Gottesman 
asked whether this proposal will revert to a major action if 
the Phage Subcommittee decides the information supplied by 
Dr. Tiollais is insufficient. Dr. campbell said it probably 
would. Dr:'. Cbttesman TTOved that these vectors be considered by 
tile Phage Subcommittee as a minor modification under the clause 
concerning host-vector systems certified by foreign countries. 
Dr. Ga.rtland asked Dr. Gottesman whether her motion actually 
designated these vectors as minor modifications. Dr. Gottesman 
resfOnded that her motion prOfOsed only they be considered under 
the clause dealing with foreign certified vectors. The RAe 
apprCN'ed this motion by a vote of nineteen in favor, none oPfOsed 
and no abstentions. 

ProPOSED AMENI14ENr OF SECrION l-E OF THE GUIDELINES 

Dr. Goldstein introduced tab 774/1. He said that the prop::!sal 
stipulates that local IBCs be informed of exenpt recombinant DNA 
eX1Jeriments and upon reguest provide ORDA with a summary of 
these exp.::riments. Mr. Thornt.on added that this notion grew out 
of a close vote at the last RAe meeting as to whether any notice 
or record of exempt experiments should be required. He added 
that the proposal provides for an informal but effective way of 
maintaining some record of exempt experiments. He said a parallel 
can be drawn to t\>1O other agencies, the National Science Foundation 
and the Un i ted States D?partrncnt of Agricul ture, which have 
reporting procedures for exempt exper~nt5. Dr. Walters 
for an an estirnate of the fr-action of recanbinant fl\Il\. work that 
is presently exempt. Dr. Sctlow said that from het' experience 
as chairman of a local IBe she 'fK)Uld estimate 50%. Dt". Young 
said his experience suggests that it is 60%. Dr. Setlow aided 
that this pn:lf;x>sal, if enacted, \>,()uld add an enormous burden on 
an already overburdened local lBCs. 

Ms. King drew the pt3rallel between the Institutional Review 
Board (IRE) and the lOC. She said that the canmittees should 
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focus on real hazards and that their effectiveness is short 
c i rcui ted to the extent that they are overloaded. Dr. Kr imsky 
said the amount of extra effort on the part of the local IBC 
would be minimal. He said it is a matter of filing a list with 
the IBC chairman. '!he proposal doesn't stipulate that the IBe 
evaluate or review any of the experiments, nor does it say 
anything about the lBC having to produce the information except 
for an ORDl\. request. Dr:". Krimsky said that in the event of an 
outbreak epidemiologists may find such a registry useful. 

Dr. Young said that he opr::oses this motion. He is OPFQsed to 
adding one oore level of paper work which does not provide any 
safety function. fX'. Walters said that the proposal intrcduces 
an unnecessary disproportion between the rules that apply to 
recombinant DNA research and the rules that apply to other 
types of research. or. Ahmed rroved approval of the prop:lsal. 
The RAe disapproved this motion by a vote of five in favor, ten 
opposed, and four abstentions. 

XII. AGENDA 

Dr. Setlow suggested that the RAe continue on into the next day's 
schedule. Dr. Ahmed asked whether it is fair to advance items 
so much on the agenda. Dr. Pauker of NIOSH rointed out that 
there are non-voting liaison representatives that handle many 
other matters for their agencies. These representatives may 
wish to attend the discussion of some specific items and they 
will determine fran the published agenda when issues of impxtance 
to them are going to be discussed. Ms. King said that the RAe 
is a public meeting and one of the criteria of a public meeting 
is a published agenda. She sa ia the Me should not make changes 
in the agenda wi thout notification. Mr. Thornton suggestetl that 
future agendas should indicate that ~1e agenda may be changed. 
Drs. Young and Mason suggested future agendas contain a statement 
that the time of consideration of specific items is only an 
aprt'oximatation. JXo. Setlo.'1 said she SGnsed the sentiment to be 
for adjournment. The RAe then adjourned for tbe day. 

XIII. PROPOSED AMENDMI:.'N'f OF SECl'ICt-1 III-B-2, III-C-5, III-C-6, AND 
llI-e-7-a OF '!'HE GUIDBr,fNES-~--~----·-

Dr. Cottesman presented the subnission of IX. David Hogness of 
Stanford University (tab 766, 774/4). Dr'. C'::ettesman said that 
the language of Sections III-B-2, III-C-5, and III-C-6 of the 
Guidelines requit:c5 Lhat a lambdoid pha<]e vector 0['" an approved 
EK2 vector be used for certain expedments involvlr):] "retllrn of 
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DNA to host of origin. ft The use of these vectors was stipulated 
so that a small and fairly well defined arrount of E. col i rnA 
\«)wd be returned to the host of origin. She said-or. Hogness 
requests an amendment to to this language to permi t any EKI 
vector be used and returned with cloned a~A to the host of origin 
in Sections 111-8-2, 1II-C-5 and 11I-C-6. She said this amend-
ment would permit greater flexibility while not affecting safety 
am recanmerrled that the RAe accept this prOfOsal. 

D..lring this discussion, IX'. Young noted that scrne of the EK2 and 
EKI vectors carry antibiotic resistance markers, and he cited 
the prohibition against intvoducing antibiotic resistance traits 
into prOkaryotes. It was agreed that if an experiment falls 
under prohibi tien 1-D-5, the prohibition overrides. Il:". Young 
said a specific question is whether introducing a recombinant 
vector made in E. coli into strain X to test whether antibiotic 
resistance is expressed is petrnissible. IX. CamFbell saia that 
he thought this issue should be considered by the Plasmid Subc~
rni ttee. Dr. Setlow agreed and asked the Plasmid Subcaruni ttee to 
study it. Dr. Maas said that the Plasmid Subcommittee should 
also address the question of using E. coli K-12 carrying 
conjugative plasmids as a host. ---

Dr". <?ottesnan TIPved that the RAC accept the laf¥3uage suggest€<.1 by 
Dr. Hogness for Sections 111-B-2, III-C-S, and III-C-6. The RAC 
accepted this change by a vote of fifteen in favor, none opposed, 
and three abstentions. 

Dr. Cottesman began the presentation of the second part of 
Dr. Hogncss's proposal (tab 774/5) to amend Section III-C-7-a to 
include invertebrates. She said that the RAC had approved under 
the G.Jidelines the transfer of DNA from any nonprohibited source 
to cells in tissue culture or inbo vertebrate nonhuman animals. 
She said the RAe's discussion at that time dealt extensively 
with what the modes of escape of recaro)inant DNA might be. 
In resp:>nse to that discussion the RAe 1 imi ted the amount of 
viral DNA which could be intrcxlucoo to one quarter of the viral 
genome. She said the second question considered was whether the 
animal itself \'.QuId escape. In reSFonse Lo this issue, the Rl~C 
limited cloning to vertebrates with the idea that vertebrates 
could be contained better than inver-tebratcs, such as Drosophila. 
Dr'. GJtteSrM.n said that Dr'. tbgness requests this section -now be 
extended to all non-human animals. rr. GJttesman moved that the 
Me reject this request as the question of escape remains 
relevant. '!he RAC accepted Dr. Gottesman's notion a vote of 
fi fteen in favor, too op[X)sGd and tv.o abstentions. Dr'. 1>1.::1.as 
reqoosted that he be recorded as voting OpPJsed. 
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XIV. ProrosED EXPIRATION OF SUPPI..EMrnl' FUR VOLUNTARY o:MPLIANCE 

At the beginning of this discussion, Dr. Krimsky said that he 
would like to make available to the working group evaluating 
the FMD experiments, documents rep:::>rting on an outbreak of Foot 
and Mouth Disease on Plum Island in 1978. 

Dr. Krimsky said that this pr~sal by Dr. Novick (tab 773A am 
774/2) suggests that a trial period with an expiration date of 
June 1, 1980, be marrlated for the voluntary canpliance prCX3ram 
for non-federally funded research. He said the RAe is saddled 
with review functions under the voluntary compliance program 
despite its recamnendation that a mandatory program is needed. 
He p:>inted out that it is llnfX)ssible to know which firms are 
carrying out recanbinant OOA w:::>rk in the absence of a mandatory 
registration process. He said the notion of voluntary compliance 
raises difficult questions: (1) HOW would a violation be reported 
and to whan? (2) Can the biosafety officer of a firm or its 
biosafety committee act independently? (3) Is not the greater 
hegemony of commercial over academic institutions a factor in 
the potential effectiveness of its biosafety committee? (4) If 
a firm openly violated the Guidelines, how should or ¥.QuId NIH 
respond? (5) What sanctions are available to restrain firms 
that flaunt the Guidelines or good microbiological practices? 
Dr. Krimsky stated that each of these queries represents a 
serious defect in a voluntary compliance scheme. He said the 
program of voluntary compliance could engender a sense of 
false confidence in the public at large. He called the com-
mittee's attention to tab 800, a letter from Senator Adlai 
Stevenson which concludes with a very strong statement that 
voluntary registration provides no assurance that all fims will 
register their research nor that any single firm will register 
all of its work. 

Dr. Krimsky said that in the states and local communities that 
debated the issues, voluntary compliance by industry was not 
considered a viable option. He said that if one believes that 
there are any I=Otentially real hazards either due to the tech-
niq~s themselves or because the technique will increase 
substantially industry's use of biological agents, then one must 
take seriously the issue of regulation. Dr:. Krimsky said he 
opposes Dr. Novick's motion because it presupposes that it can 
be ascertained whether a voluntary prcgraro of ccmpliance is a 
success. Dr. Krimsky profOScd the following alternative motion: 
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"Whereas a compliance program for non-NIH funded institutions 
undertaki~ large scale recanbinant rnA activities based 
exclusively on the good faith of such institutions, involv-
ing no sanctions, aoo no accountabil i ty for breaches in 
canpliance is untenable in concept, (1) RAe opposes the 
continuation of NIH's voluntary canpliance pr0':3ram, am 
(2) FAC ClpiXlses its own use for reviewing protorols for 
large scale experiments for non-NIH funded firms until a 
mandatory canpliance program is implemented, and (3) RAe 
reaffirms to the Director, NIH, its support for uniform 
standards." 

Dr. Novick said that he basically agrees with D:. Krimsky's 
p:>sition but he does not think. that the option of opposing 
voluntary canpliance is presently available. He suggestec1 that 
if the RAC adopts this type of proposal, industry is invited to 
ignore the Guidelines. He said the purpose of his proposal is 
to indicate that the RAC is not satisfied with voluntary 
compliance as a permanent state of affairs. 

Mr. 'Ihornton said industry would wish to ccrnply with the NIH 
Guidelines for several practical rearons: (1) Industry INOUld 
like to have the approval of the NIH and of RAe for this type of 
research, (2) There are strong indications fran other agencies 
that a failure to conduct research in accordance with NIH Guide-
lines will result in ei ther a failure to be licensed or the 
possibility of not being able to protect proprietary information, 
and (3) Industry would wish to protect itself against civil 
sanctions. He sa id he opr:oses Dr. Nov i ck • s pro[.Qsa 1. 

Dr. Walters said that he is in symI?3thy with IX. Novick's 
proposal but would prefer to stipulate that at the June 1980 
meeting the RAC review the voluntary prOJram rather than state 
that the pnJgram will terminate at that time. 

Dr. Goldstein read a section of the Minutes of the ~~y 25, 1979 
rn::eting of Peter Libassi HB-v General Counsel with representatives 

the Pharaceutical Manufacturers Association: "Peter Libassi, 
bQ\t,/'(;ver, noted the press rernrts of sorne cO"nt.'?a.nies not complying 
with th~ NIH GUidelines. The article in Nature rejarding Gcnen-
tech, lpc. (a non-PHA firnl) was cited. Bill Qu.-tland refOrted 
that Genentech had told NIH they were pnx::eed ing wi th ceda in 
expcl'"i..roc:nts that wel'"e not in canpliance. further, they had 
statGd orally that they would proc:ee1 notwithstarrlil1SI NIH 
objections. Mr. Libassi felt that Genontech should be put on 
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notice in some formal way that this was unacceptable behavior, 
perhaps in a letter fran Dr. Fredrickson or the Secretary. It 
was noted that sane drug canpanies have contracts with Genentech. 
It might be helpful, Mr. Libassi pointed out if they insisted 
that all their contractees adhere to the NIH Guidelines. The 
PMA representatives agreed to work for irrlustrial canpliance. II 

Mr. '!hornton asked Il:'. Ga.rtland to canment. I):". Gartland said 
that his statement yesterday concerning Genentech and their 
scale up in October of 1978 under the 1976 Guidelines is accurate. 
He said the May 25, 1979 Minutes cited above are not precise. 
~. Hoss said that Genentech did not have a representative at 
that meeting. ~. Novick said he did not think the May 25, 1979 
Minutes germane to the issue before the RAe. Mr. Thornton asked 
if Genentech had said they were in violation and would continue 
in violation. tx. Gartland and Dr. Ross said that they had not. 

Dr. Goldstein said that the RAe had previously passed a motion 
recamending mandatory regulation. Dr. Walters pointea out that 
the vote on this recaT\!'l"eooation was 9-6-6. He said that the 
interagency committee which Dr. Fredrickson had convened agreed 
with the voluntary canpliance scheme. Dr. Ahmed said favoreCl 
uniform standards and uniform regulations. Dr. Mams of PMA 
said that industry has indicated its willi~ness to abide by the 
Guidelines. He pointed out that the RAe is proposing an action 
to consider the expiration of a section of the Guidelines that 
is still only prop:Jsed. Dr. Johnson of Eli Lilly stated that 
the term voluntary is a misconception, as industry is under 
constant monitoring by a large number of regulatory agencies. 
Dr. Mams said that PMA firms are subject to ins~ction by OSHA 
relative to biohazards. 

Nr. 'Ihomton said that three proceaural options are open to the 
RAe: (1) 1):". Krimsky's ItOtion could be adopted. Presumably, the 
RAe would not review further lar-ge-scale prop::>sals, (2) The RAe 
could accept VOluntary ccmpliance until such time as Congress 
adopts a law establishing marrlatory canpliance, or (3) The RAe 
could propose a reevaluation of the its role after aquiring some 
experience in the application of voluntary compliance. 

Ms. Kbg said that she is OPFosed to voluntaty compliance as the 
mode of regulation applied to academia should be the same as 
applied to industry. She said she none the less supports 
Dr. Nov ick t 5 motion because it prOlJ'ides the OPFortun i ty to 
cvaluu.te voluntary ccmpliance after acquiring some experience. 
Ms. King stated that tort sanctions VK>rk. Researchers are very 
concl?l::ned about their prestige and their status in the pr-ofession. 
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She said that withdrawal of funds has never been a particularly 
effective sanction. Dr. campbell said withdrawal of funds is 
indeed an effective sanction against universities. Ms. Kin:; 
resfOooed that the sanction is so severe that there is enormous 
reluctance on the part of the government to use it. 

Dr. Nc1vick said that the pul:"p:)Se of his motion was not so much 
to evaluate the effectiveness of voluntary compliance but more 
to put the canmi ttee on record as affirming its rotion that 
mandatory compliance is desirable. 'Dr. Young said that he 'WOuld 
like to restate the position of the American SOciety for Micro-
biology. He then read a letter of cetober 19, 1979, addressed 
to 'Dr. Fredrickson from the Committee on Genetic and Molecular 
Systemic Microbiology of the American Society for Microbiology 
Board for Public and Scientific Affairs (Attachment II). 

Dr. Goldstein suggested that the following wording be substituted 
for {3} in Dr. Kr imsky' s mUon: 

"'Ihat the RAe recO"ru1lE!DaS to the secretary of HEW that 
Federal legislation rather than voluntary compliance 
is required for the regulation of non-Federally funded 
research in the area of recanbinant rnA research." 

Dr. Krirnsky accepted the proposed a!renciment. Dr. Young prok=Qsed 
an amendment that would delete the preamble which reads as fol10vo: 

"Whereas a compliance program based exclusively on the good 
fai th of such institutions, invol vifl3 no sanctions, and no 
accountability for breaches in compliance, is untenable in 
concept." 

Dr. Krimsky accepted the prC!p:)sed am0mrnent. The Krirnsky trOtion 
as amended failed by a vote of five in favor, nine opposed and 
four abstentions. ~. Goldstein requested tllat his vote in 
favor be rec~rded. 

Dr. Novick trOved 774/2 with the addition of item 3 of the previous 
rrotion as ~nded by 0:. G:lldstein. ..te;. King said the proposal 
is now inconsistent. Paragraph I of 774/2 statl~s that it is desir-
able to establish a uniform standard of COJ'lduct for the perfonuance 
of experiments involving recanbinant DNA techniques While the 
new added {k"lragraph specifies the tY1:"X? of unifonnity that is 
required. 'fhis motion \'/as defeated by a vote of seven in favor I 
ten opposed and two abstentions. Dr. Goldstein asked that his 
vote in favor of the motion be recorded. 
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Ms. King noved the notion as it appeared in the Federal Reg is ter 
(774/2) • ~. G::>ttesman prOp:lsed to amerd the last paragraph of 
the proposal to read as follows: 

n At the same time, the canmi ttee regards the concept of 
voluntary compliance as experimentali in order to ensure 
further consideration after an initial trial period, the 
Canmittee agrees to conduct a review of the volW1tary 
canpliance pro::lram at its June 1980 meeti03. n 

Dr. Zaitlin favored this amendment which would eliminate the 
reference to a June 1, 1980, termination data. rl.". Novick said 
he preferred to retain a termination date in the proFOsal. The 
RAC accepted Dr. Gottesman's amendment by a vote of ten in favor, 
seven cpposed and one abstention. A vote on 774/2 as amended 
by Dr. Gottesman was accepted this IOOtion by a vote of fourteen 
in favor, three opposed and one abstention. 

The text of the motion as adopted by the RAC is as follows: 

"Whereas it is desirable to establish a uniform standard of 
conduct for the performance of experiments involving recan-
binant DNA techniques, 

And whereas the RAC has recanmerrled marrlatory canpl iance 
with the NIH Guidelines for non-federally funded 
institutions, 

And whereas there is currently no extent legal framev.Drk 
within which this can be effected, 

The RAC congratulates the Pharmaceutical Manufacturers 
Association and its member canpanies for the o:>operative 
spirit that they have shown in agreeing to canply with the 
NIH Guidelines voluntarily under provisions of the supple-
ment to the Guidel ines adopted by the RAC at its meeting 
of September 6-7, 1979. 

At the same time, the conmittee regards the concept of 
voluntary canpl iance as ex~r imental, in Qt-der to ensure 
future consideration after an initial trial period, the 
cOTUTli ttee agrees to conduct a review of the voluntary 
canpliance proJram at its June 1980 m:2eti03. 
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XV. RISK ASSESSMENT. 

A. Rep:>rt on Status of Risk Assessment. 

Dr. Krause said that the final risk assessment plan was 
published in the Federal Register of september 13, 1979, and 
NIAID is attempting to bnplement that plan. NIAID has two 
continuing intramural activities on risk assessment: (I) 
evaluation of polyoma virus cloned in E. coli host-vector 
systems am (2) studies on the biolCXjical activity of E. 
coli K-12 carrying DNA copies of RNA tumor viruses. -

Dr. Krause said the NIAID ha::9. convened a small ad hoc group 
chaired by Dr. Stanley Fa1kow on August 30, 1979; to consider 
implenentation of the FallOCluth protocols. He said that 
group recommended that there be a study of the HS strain of 
E. coli to study the transmission of plasmid pBR325 to the 
Intestinal flora in normal humans. Dr. Krause reported that 
NIAID has issued a request for profX)sals aimed at developing 
resources for a modular training course for microbiological 
teChniques including the development of self-study aids. 

Dr. Nutter then summarized briefly the progress of risk 
assessment contracts. He said there are presently three 
contracts applicable to risk assessment. (1) The contract 
\oIith tr. Sagik at the University of Texas at San Antonio 
\oIill terminate in June. Its purpose is to test EKl and EK2 
systems for their survival in sewage treatment plant models. 
(2) '!he second contract is with Dr. Iblf Freter at the 
University of MiChigan. That contract is scheduled to expire 
in March 1980. EKI and EK2 systems are being tested for 
their survival in mice and in special culture conditions. 
(3) The third study is at TUfts University which is scheduled 
to expire [)::cember 1979. Dr". Stuart levy has been testiIB 
EKl and EK2 strains in humans and mice. 

Dr. Young said plasmid transfer to anaerobes ~lich comprise 
most of the bowel flora, was an important question a~ transfer 
of an E. coli plasmid into Bacteriodes fragilis by conjuga lion 
has been reported. ~- -~--

Dr. Krause then relxKte.:..'1 on the joint meeting between a NIAID 
ad hoc WJrking group and the RAe Risk Assessment Subconmi ttee. 
The"lnvitea consultants included Dr. TJ)uis Sherwcx:xl, an eriloc-
rinologist and peptide honrone biochemist of the D2partment 



MINUrES or MEETING - J:l?cernber 6-7 29 

B. 

of Medicine, Michael Reese Hospital and Medical center, and 
Dr. Phil ip Patterson who is professor of microbiolo;JY ard 
imm.mology at l'brthwest U1iversity Medical and Dental Schools. 

Dr. Krause summarized the report of the meeting (Attach-
ment III). '!he meeting was conclooed with an agreement that 
the follC1W'ing initiatives will be undertaken: (l) All of 
the risk assessment data on E. coli K-12 including the 
evidence concerning possible-oolonization will be drawn 
together as rapidly as possible and made available for 
review by all interested parties. (2) A small group of 
individuals will be brought together to discuss possible 
risks that might be associated withE. coli K-12 prooucing 
biologically active peptides including horTIDnes. (3) A 
second small group of irdividuals will be convened to discLlss 
the possible risks arising from bnmunological events that 
might be initiated by E. coli K-12 that are producing 
eukaryotic p:>lypeptides including hormones. Dr. Krause 
said that NIAID would like to move as rapidly as possible 
to convene these groups. Dr. Krause said NIAID will hold 
the meeting at a time when the largest number of knowledge-
able people can attend. A~ invitation will be extended to 
all RAe members. 

Dr. Goldstein asked that t...-o documents dealing with the biolcgy 
of E. coli be made available to the RAe. 'Ihese are articles 
by Dr. Stanley Falkow an::'! Dr. Roy Curtiss. Dr". G::>ldstein 
requested that Dr. Falkow be invited to attend the next RA2 
ITIe€'ting. rr. Goldstein asked whether the question of rheumatic 
fever had been raised at that NIAID meeting. Dr.. Krause said 
that one possibility stooie:] for many years is that rheumatic 
fever is an aberrant immunological reaction to Streptococcal 
infection. He said it is true that there are Streptococcal 
antigens cross reactive with mammalian tissue butthere 
no evidence that antilx::rlies to t11ese are involved in patho-
genesis. However, vel:y few infected individuals develop 
rheurna tic fever. 

amendment of Section I-D of the Guidelines. 

Dr. Gottesman began this presentation (tab 774/10). She said 
the prorosal suggests that ex~riments prohibitE!d by Sections 
I-o-l, I-D-2, I-0-3 and I-0-5 and eXl~riments involving IIwild 
tyr:e" host-vector systems be excepted fran the prohibition 
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provided the experiments are designed for risk assessment 
and are conducted within the NIH high-containment facilities. 
These containment facilities are Building 4l-T on the campus 
an:] in Building 550 located at the Frederick Cancer Research 
Genter. The selection of laboratory practices and containment 
levels for such experiments would be approved by ORDA follow-
ing consultation with the RAe Risk Assessment Subcommittee 
an:] the NIH Biosafety Canmittee. cr. Q)ttesman said that 
the principle is justifiable and the containment appears high 
el1OU9h to bypass any p:>tential problems. rr. G::>ttesman then 
IIDved acceptance of the proposal as written. tr. Nightingale 
questioned whether some ~ovision should stipulate that after 
data are evaluated, there should be destruction of any hazard-
ous materials generated. 

Dr. YOlmg profX)sed the followiIl:3 amerrlment to the prOfOsal: 

"If a major biohazard is determined, the clones will 
be destroyed after the completion of the experiment 
ra~ler than retaining them in the high containment 
facility. Other clones that are not hazardous or not 
of major hazard will be retained in high containment." 

Dr. Gottesman accepted his amerrlment. Dr. Nov ick sa id he 
did not see the necessity for risk assessment experiments 
involving the introduction of antibiotic resistance traits 
which would canpranise medical or veterinary therapy. He 
suggested that reference to Section 1-0-5 be struck fram the 
pro[Osal. Dr. CamFbell disagreed. Similarly, Dr. Young 
said that the understanding of antibiotic resistance is so 
important that it should be pennitted in a very high contain-
ment facility. Q:-. Cbttesrnan suggested that the RAe vote on 
Dr. NOvick's amendment to delete Section 1-0-5. The RAC 
denied this motion by a vote of three in favor, thirteen 
OPfX)sed and three abstentions. Drs. Novick and GJldstein 
requested that they be recorded as voting in favor of the 
aJ.nendmen t. 

Dr. Ahrned said that he \'.Ould like to amen:'l the motion by 
ad~ing language re<:juiring that all RAC ~rs be noti fied 
prior to beg inning the experiments. Dr". Barkley suggested 
that the arncndem:=nt be ....urded as follows: 
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"ORDA shall inform RAC members of prop:>sed risk 
assessment projects at the same time it seeks 
consultation from the RAC Risk Assessment Sub-
cormittee ard the NIH Biosafety Canmittee." 
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Dr. Ahmed said that was the sense of his motion. rr. Cbttesman 
accepted this amerrlment. '!he AAC then voted on 774/10 as 
published in the Federal !!9 ister wi th IX. Young's arneJ"rlment 
ard Dr. Barkley's a:merrlment. The vote was seventeen in 
favor I one q:>p:)sed and no abstentions. Dr. Novick requested 
that he be recorded as votirg opfOsea. 

The text of the ITOtion adopted by the RAe to be addea at 
the end of Section 1-D of the Guidelines is as follows: 

"Experiments in Categories I-D-1, 1-0-2, I-~3, 
1-0-5, ard experiments involvirg 'wild-type' 
host-vector systems are accepted from the pro-
hibitions, provided that these experiments are 
designed for risk assessment purposes and are 
conducted within the NIH high-containment 
facilities located in Building 41-T on the 
Bethesda campus and in Buildin:.:J 550 located at 
the Fredrick Cancer Research Center. '!he selec-
tion of laboratot:y practices ard containment 
equipnent for such exper irnE:!nts shall be approved 
by ORDA following consultation with the RAe 
Risk-Assessment Subcommittee and the NIH Bia-
safety Committee. ORDA shall inform RAC members 
of the proposed risk-assessment projects at the 
same time it seeks consultation fran the RAC 
RiSK-Assessment Subcommittee and the NIH Bio-
safety Committee. If a major biohazard is 
determined, the clones will be destroyed after 
the caupletion of the experiment rather than 
retaining them in the high containment facility. 
Other clones that are non-hazardous or non-
hazaluous or not of major hazard will be retained 

\ in the high con tai runent • tI 

C. Prop,sed ~ndment to ~rmit:.._use of CDC C:1ass 3 a~ents"." 

Dr. Talbot noted that this item (767) had not ap~ared in the 
Federal ~ister prior to the meeting and cannot be formally 
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acted up:>n at this meeting. Dr" Mason said this proposal, 
originating wi th NrAID, requests a chan:Je in the (}Jidelines 
to permit experimentation with CO::: Class 3 agents. If approved l 

exper:i.Itents with these agents would be rert'Cved fran the 
prohibited category. Ir. Krause said that NIAID is initiat-
ing this request because of i ts pr~rarrrnatic interest aOO 
responsibilities for developing new modalities of prevention 
of infectious diseases. He said for these experiments NIAID 
suggests a transfer from prohibited to permissible under 
uniform P3+HVI cx.:n3i tions. He noted that there are major 
research opportunities, which could eventually lead to new 
aoo better methods of diagnosis, treatment, arrl prevention. 
He suggested that the AAC form a working group to establish 
a position on Class 3 agents. Dr. Novick said he strongly 
favors this proposal but noted that several questions might 
be raised. If this pr~sal is apprcwed, prohibitions, 1-0...1, 
will only cover a few viruses in Class 4 and 5. Dr. Gottesman 
said that there are several problems a working group would 
have to work out in order to include Class 3 agents under 
permissible experiments and yet be consistent with the rest 
of the Guidelines. 

Dr. Ahmed questioned the rational for proposil"r3 P3 contain-
ment. Dr. Nutter said Class 3 organisms are investigated in 
this country and abroad under P3 condi tions. Or. Goldstein 
said he would like someone to address the question of 
Whether the host ranje of these organisms might be al tered • 
Dr. Q:)ttesman said that her understanding of the proIXlsal 
is that DNA fram Class 3 organisms would be permitted to be 
intrcduced into HVI organism.c;. The proIXlsal is not perrnittinQ 
DNA to be introduced into Class 3 organisms. Dr'. Setlow 
apfOinted IX. Young, Dr. Mason and Dr. tbvick to a working 
group to consider this issue. 

XVI. PHYSICAL CCNrAINMENT GUIDEfJINES FOR LARGE-SCAlE USES OF ORGANISHS 
o::Nl'AINlOO REQ)MJ3INAN'l' OOA l>K)LEaJLES 

Dr. Walters presented the draft pror;osal of the working group on 
large-scale (tab 774/1 aoo 190). He noted that the members of 
the Working Group were Drunett Barkley, Sheldon Krimsky, Frank 
Young aOO himself. He added that Ibbert McKinney of Enviro 
Control contributoo as a consultant. Dr. walters said that no 
equivalent physical containment large-scale standards are available 
in other countries. He said the proposed Guidelines exb::ap:;late 
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fran the GJidelines for research with smaller vol\l1\es. He said 
that a p:>Ucy decision was made that representatives of p.,Iblic 
interest groups or representatives of industry would not be 
consulted during the initial developTlent of the staroards. As 
the standards are nON' in draft form, canments fran interested 
parties or groups "WOUld be welcaned. 

Dr. Barkley said that the large scale standards employ an 
extension of the philosophies and concepts behind the Guidelines 
for laboratory scale experimentation. 'ltle format of Section 
11-B was followed with emphasis on those activities that relate 
to large scale. Pr imary emphasis is placed on the vessels used 
for the prodlJCtion of large volumes. These vessels are self 
contained and capable of providing excellent primary containment. 
The working group emphasized the need for active certification 
of the containment features of the vessels before use in large 
scale proo uct ion • 

Dr. Young said that he was concerned with one aspect of the 
safety features, namely whether a s~le plug or stop of the 
primary drain in the fetmentor apron is adequate. He sa: -1 he 
would recommend a requirement for an additional valve that could 
be turned off belON' any drain wi thin the apron. He noted that 
such a valve would aid in decontamination. 

Dr. Gottesman asked why the workin:J group had sJ;ecified P2 and 
P3 levels of large-scale containment when not every large scale 
grOdth of a recanbinant molecule is going to require that level 
of contaif'lIrent. Dr. Walters replied that the design of large 
facilities ordinarily provides greater than PI containment. 
Dr. G:>ttesman said that she is concerned that the RAe will s:;:end 
time evaluating trivial, very safe, prop::>sals. r:r. G:>ttesman 
stated that proposals absolutely without hazard should be handled 
in a sUnpler fashion. 

Dr • .Ahmed noted that there is no provision for P4 containment in 
the large scale standards. Dr. Gottesman said that she did not 
think any project which \'iOllld reLjuire P4 \o,Quld be approved for 
large scale growth. 

Dr. Barkley noted that the draft standards require procedures 
for inactivating accidental spills. Dr. Wright said that ... ,t,,'::. .... ,.,.;o<;:: 

one sort of laboratory procodure v.ould suffice for small spi! 
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a different ap~ch might be required with a large spill. 
Or. N::>vick questioned whether an architectural barrier is 
required. Dr. Johnson of Eli Lilly summarized sane key p:::>ints 
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in his detailed canrnents (tab 806) on the large-scale proFOsal. 
He said there should be a PI-LS containment level. Architectural 
curhs are not necessary. He enumerated sane of the specific 
sugges tions. 

Dr. Campbell said that once a project is approved on a pilot 
scale, scale-up to a larger facility should not require detailed 
reconsideration by the RAe. '!he RAe soou1d indicate in the 
original approval whether the properties of the organism would 
give cause for concern soould a large annunt be worked with. 

Dr. Myers of NIOSH said that his agency will evaluate the draft 
staroards. He noted that he has several questions on the Labora-
tory Procedures section. Ik. Krirnsky suggested that procedures 
to rroni tor worker-health should be specified for large-scale 
experiments. Dr. Wr ight sa id that in the Uni ted Kingdom there 
is irrlustry arrl tra1e union representation on GMAG. 

Dr". walters requested that the RAe authorize ORIll\ and the working 
group to actively solicit comments fram public interest groups, 
industry, Federal agencies, organizations of workers, GMAG, and 
other organizations concerning the draft starrlards. Mr. Thornton 
so roved and the RAe accepted this rrotion by a vote of fifteen 
in favor, none OPFOsed, am no abstentions. Based on the carunents 
received the draft standard will be revised and considered again 
at the March 1980 meeting. 

XVI I. CLOSED SESSlOOS 

The RAe went into closed session to consider proposals fran 
carunercia1 concerns for scale up of recanbinant DNA exper iments. 

XVI II • FlJImJRE MEETING DA.TES 

The RAe selected the follCMing dates for future meetings: 

March 6-7, 1980 

June 5-6, 1980 
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XIX. ADJOURNMENI' 

'!tie meetif'i9 was adjourned at approximately 5:15, ~cenber 7, 1979. 

D3te 

Respectfully submitted, 

Elizabeth A. Milewski, Ph.D. 
Rapp::>l.-teur 

William J. Gartland, Jr., Ph.D. 
Executive Secretary 

I hereby certify that, to the best of 
my knowledge, the foregoing Minutes and 
Attachments are accurate and complete. 

Jane K. Se-trtiv-;Ph-:D.-------~---
Chainnan 
Recanbinant rnA Mvisory Canmi ttee 
National Institutes of Health 
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MEMORANDUM DEPARTMENT OF HEALTH, EDUCATIO~, A~D WELFARE 
PUBLIC HE .. \LTH SERVICE 

TO 

FROM 

SUBJECT: 

NATIONAL lNSTIT~'Tf OF Ht"L TH 

The Record DATE: December 6, 1979 

Director, NIAID 

Meeting of Working Group to Discuss Further Activities Pertaining to Risk 
Assessment of Recombinant DNA Research 

The working group met on December 5, 1979 at 1:00 p.m. in the Terrace Room 
of the Linden Hill Hotel. A list of the invited participants is attached. 
Dr. Richard M. Krause, Director, National Institute of Allergy and 
Infectious Diseases chaired the meeting. 

The working group consisted of RAe Members, including Dr. Setlow, Chairman 
of RAC and Mr. Ray Thornton, Chairman of the RAC Subcommittee on Risk 
Assessment. In addition, two outside consultants were present who have 
had special experience in peptide hormone chemistry and physiology, 
immuno1ogy and auto-immunity. These were Or. Louis Sherwood. Chairman, 
Department of Medicine, Michael Reese Hospital and Medical Center and Dr. 
Phil ip Paterson, Chairman, Department of Microbiology - Immunology, 
Northwestern University Medical and Dental Schools. 

The purpose of this meeting was to focus on the two areas of risk for 
which there is still concern in some quarters. These were presented by 
the RAe Subcommittee to the RAe in September. It was suggested at that 
time a conference be planned as expeditiously as possible on the following 
areas: 

1. Studies of hormone producing strains of E. coli to evaluate direct 
adverse effects. - --

2. Possible occurrence of auto-antibodies or auto-reactive cells due to 
the production of eukaryotic polypeptides (including hormones) by bacteria 
that colonize organisms. 

In advance of this meeting the participants had been sent a series of 
background documents. These incl uded: 

1. Final plan for a program to assess the Risk of Recombinant DNA 
Research. 
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2. Proceedings of the workshop held at Falmouth t Massachusetts on June 
20-21s 1977. 

3. Report of the U.S. EMBO Workshop to assess Rick for Recombinant DNA 
experiments involving the genomes of animal t plant and insect viruses. 

4. Copies of correspondence to Dr. Wallace Rowe concerning the 
possibility of immunological disease and the effects of active proteins. 

5. The memorandum of September 4t 1979 from Chief t OSRF, NIAID 
summarizing the major recommendations of an ad hoc NIAID Working Group on 
Risk Assessment. 

After introductory remarks describing the administrative arrangements as 
well as the process which has led to the current Risk Assessment Program. 
both before and after this became the responsibility of NIAIDs Dr. Krause 
then proposed that the meeting review first the process which has been 
employed in the past to develop Risk Assessment experiments which are 
appropriate to the issues in question t and then move to a consideration of 
the major matters on the agenda. 

Dr. Malcolm Martin reviewed the process of developing the content and the 
format of the Falmouth and the Ascot conferences. He indicated that in 
the development of such conferences there is a need to develop and analyze 
hypothetical scenarios pertaining to risk within the context of 
recombinant DNA experiments. Major underlying considerations are the 
larger public health issues which are involved in this work. He 
emphasized also that a conference on risk should allow a thorough and 
brisk exchange of views by individuals with broad backgrounds from diverse 
disciplines which bear on the issues of the recombinant DNA technology. 
These issues include the potential benefit of the technologYt and the 
infectious disease implications s particularly identifying issues in re9ard 
to infectious disease pathogenesis as well as the epidemiology and ecology 
of bacteria including I. coli K-12. 

Dr. Sherwood then discussed various aspects concerning possible adverse 
effects from hormone producing E. coli K-12. He began with general 
comments concerning the overall-issues pertaining to recent research on 
the chemistry and physiology of biologically active peptides and horillones. 
He noted, for example, that hormones are produced by "ectopic" tissues in 
some cases which had not been expected. Thus, many ectopic tumors are now 
recognized as sources of unexpected hormone production. He noted that the 
occurrence of such adventitious hormone production may make it difficult 
to determine if a putative active peptide is attributable to bacterial 
colonization or to ectopic tissue. Then too, the site of production by 
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the bacteria would alter possible risks s hormones secreted into the 
surrounding media would be a bigger problem than those produced in the 
cytoplasm. Cleaved or uncleaved states were other factors. 

Dr. Sherwood noted that there is an extremely wide range of active 
peptides that could potentially have adverse effects if the E. coli 
synthesizing them did in fact either colonize the intestinal-tr~or 
cause an infection or abscess of soft tissue. The view was expressed that 
there is less risk of absorbtion of active peptides from the intestinal 
tracts and probably a greater risk of leakage of a peptide from an E. coli 
abscess or infection. In the discussion which fol lowed several addltional 
aspects of these matters were raised. Little;s known, for example, about 
the transport of active peptide hormones across the intestinal lumen into 
the blood stream in the young infant. Yet it is known that in infants 
proteins such as those in cow's milk and antibodies in human breast milk 
pass from the intestine into the blood stream. It is also not clear if 
active peptides produced in an E. coliK-12 abscess would be degraded by 
the proteolytic autolysis in the abscess, or would diffuse to any 
significant extent into the circulation. Or. Sherwood conc1uded his 
remarks by saying that the issue really centers on the assessment of the 
risk that E. coli K-12 can or cannot colonize, cause soft tissue 
infections~ or abscesses. 

It was pointed out by Or. Krause that there was a considerable body of 
evidence to suggest that E. coli K-12 did not colonize the intestinal 
tract of man or experimental animals although there was some evidence that 
there was carriage for a week or more in some instances as a large dose of 
E. coli K-12 were washed out with the passage of the intestinal contents. 
SucllSfatements, however, are made on the basis of some information which 
has yet to be puhlished and therefore, it has not been possible for all 
interested parties to assess all of the facts concerning colonization of 
the intestine by l. coli K-12. 

Several RAe members felt that it was important to learn from the endocrin-
ologists the dose of insulin as well as other hormones that have adverse 
effects. It wou1d also be important to know what are the 1imits of 
tolerance to an excess of hormone production for a limited period. Dr. 
Sherwood said that there was information on these questons and that such 
data could be pulled together. 

Or. Philip Paterson discussed some of the issues pertaining to the 
possible occurrence of auto-antibodies or auto-reactive cells due to the 
production of eukaryotic polypeptides (including hormones) by bacteria 
that might colonize higher organisms. 
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Dr. Paterson limited the bulk of his remarks to the issues pertaining to 
cross-reactivity between a bacterial product and an antigen of mammalian 
tissue, and the possibility that such cross reactivity might result in 
auto-antibodies that would produce an immunological disease. He began by 
noting that there are, in fact, many examples of serologic cross reactions 
between polysaccharides and protein antigens of existing microorganisms 
and mammalian tissue antigens. There is conSiderable evidence that many 
of these bacterial antigens and, indeed antigens from other sources, do 
give rise to natural antibodies that cross react with antigenic 
determinants of mammalian tissue. The evidence is sparse, however, that 
such cross·reactive antibodies are directly involved in the so called 
auto-immune diseases, or to put it another way the evidence is sparse that 
the bacterial antigens are the stimulus of those auto-antibodies that are 
in special cases directly involved in the auto-immune processes. Dr. 
Paterson cited a number of examples from clinical medicine to illustrate 
the fact that well known cross reactions do not appear to lead to a 
disease process. He noted, for example, that there are antigens in the 
tubercle bacillus which cross react with a protein glycolypid component in 
myelin and yet there is no clinical evidence that patients with 
tuberculosis have an increased incidence of neurological diseases. 

Dr. Paul indicated that the immunological questions were not limited to 
the issue of auto-immunity and cross reactivity. Dr. Asofsky made the 
point that there are possible issues concerning immune reactions to 
foreign substances. Dr Paul, for example, indicated a worse possible case 
scenario would be the production of antibodies to acetyl choline receptors 
as a consequence of an immune response to this substance elaborated by I. 
coli K-12. 

Again, in these discussions on potential immunological risks the issue 
came back to an assessment of the capacity of E. coli K-12 to colonize or 
be converted to a potential pathogen? Can it produce an abscess or soft 
tissue infections? 

While it was noted the risks are minimal with E. coli K-12, possible risk 
associated with plasmid transfer from E. coli K-12 to a wild type was an 
issue that raised the need for a discussion of an evaluation of risk 
assessment with wild type I. coli. 

While no scenarios were developed, the notion was expressed by several 
that it may be time to consider carefully the first steps that should be 
taken in risk assessment with wild type I. coli as this pertains to 
Recombinant DNA Research. While any experiments of this nature would fall 
into the prohibited category. a request could be made to the RAC for an 
exemption so that such risk experiments could be performed. 



ATTACHMENT II - PAGE 5 

Page 5 • Risk Assessment of Recombinant DNA Research 

The meeting was concluded with an agreement that the following initiatives 
will be undertaken. 

1. All of the risk assessment data on E. coli K·12 including the evidence 
concerning possible colonization will be drawn together as rapidly as 
possible and be made available for review by all interested parties. 

2. A small group of individuals will be brought together to discuss the 
possible risks that might be associated with E. coli K-12 producing 
biologically active peptides including hormones.--

3. A second small group will be convened to discuss the possible risks 
arising from immunological events that might be initiated by E. coli K-12 
that are producing eukaryotic polypeptides including hormones: --

At both of these meetings there will be a thorough background presentation 
of the current evidence concerning the risk assessment studies performed 
thus far with E. coli K.12, as well as the evide ~e documenting its 
attenuated nature-as-a pathogen. 

t// 

Richard M. Krause, M.D. 

\ 
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AGENDA 
NIAID WORKING GROUP 
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Format and Scope 
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Recommendation to NIAID 
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October 19, 1979 

Dr. Donald S. Fredrickson. Director 
N~t1onal Institutes of Health 
Building 1. Room 124 
9000 Rock~il1e Pike 
Eethesda, ~~ryland 20205 

Dear Dr. Fredrickso~~ 

The Co=ittee on Ceneti.c. }folecular. and Systea:atie Hicrobiology of the 
~erican Society for Microbiology Board of Public and Scientific Affairs 
rccowmencis the following in regard to regulations of reco:nbinant D!';A 
investigatiollS: 

1. Restrictions in the Cuide1in~s should be revised downward as the evidence 
for lack of biohazards beco~es apparent and justifies it. 

2. The Co:-:;,ittee reco!!ll:llends the proc.edures for notification OInd appro'lsl of 
recom~inaot ~NA work be &treamlin~d. Workers chould be able to nodify 
protocols within the original intent. vithout the ~eed Cor res~b~issio~ 
of lroAs~~ . 

-3. The Co~ttee endorses th~ ~fforts by the NIH to extend the Cuidelines to 
the private sector and has conficlE!nce io the -..:ay they Bre kmdling these. 
matte:-s. We recoc:::nend that: the RAe be expanced to :!nclude t::e!;:oerl: vith 
expertise in industrial ~icrobiology. 

• 
4. We Teco~end that experiments in excess of 10 liters should be approved on 

B case by case basis. In this connectio~~ we reco~eQd that the members 

5. 

of panels have appropriate expertise by education. expe~icncc. and traini~~ 
to eva~uate vhat is done. We believe the panel should incluJ~ nem~crs with 
expertise in industrial ~icrobiology and vith faeiliar1ty in In:-&e scale 
containment operatit 'IS. ' 

We remind you that ASM takes the position that training is another lioe or 
defense. Hechanisllls should be estilblished to ensure that investIgiIt"ors 
using reco~binant DNA technology h3v~ adequate training on the principles 
8:'1d techniques of acceptable lticrobiolo,1ic3l practice to achieve ... 
conta!n~~nt objectives. 

Sincerely. 

\.~~o::::. ~ 
:Chairman. Board of P~blic and 
, Scientific A[fairs 

~ 

I 
\ 


